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FROM THE EDITOR 
Change is certain, progress is not. 
- E. H. Carr 
The art of progress is to preserve order amid 
change, and to preserve change amid order. 
- Alfred North Whitehead 
What is change? What is progress? Does one 
lead to the other? Are they related in any way? Does 
change denote denial of things past? Does it imply 
that the state of affairs has gone awry? Does change 
mean the reinvention of the wheel? Does progress 
exemplify small but highly significant steps toward 
improvement of the status quo? Does progress signify 
acceptance of technological advancements? Does 
progress represent novelty? 
A review of history, sociology, and anthropology 
leads us to believe that no one can truly ascertain 
where and when change arises. Further, no one can 
truly determine when progress occurs. Society is 
always as the mercy of other factors. Just as percep-
tions of change differ from individual to individual, so 
do ideas of progress. For example, the preponderance 
of television commercials, songs, videos, magazine 
ads, newspapers headlines, etc., greatly influences 
our conceptualizations - some we embrace, others 
we discard. In addition to personal ideas, our collective 
actions also solidify some precepts and dissolve oth-
ers. 
For instance, while the school literature of the 
1960s and 1970s emphasized the effectiveness of an 
"open classroom," few educators relished the thought 
of "no walls." What did they fear - lack of control? As 
a result, educators' collective actions drove the "open 
classroom" into oblivion. Although some schools con-
tinued to tout the concept, "mini walls" were erected -
some built with bookcases, others created by wall 
hangings, and some by "room dividers" constructed to 
exemplify Japanese screens. Physical space was seen 
as "turfdom" and distractions were not welcomed, even 
though the basic theory was accepted by the majority. 
Was this change or progress? 
In the late 1970s, microcomputers invaded school 
communities. Teachers and administrators were faced 
with little machines that could provide reinforcement 
and feedback at the touch of a key. Educators felt at 
odds with these new tools and decisions regarding 
classroom use were hardly harmonious. In time, most 
were delegated to a "computer 'lab" where a "comput-
er person" could teach students about the machines. 
Though some remained in the classroom, they tended 
to collect dust and enjoyed infrequent use, primarily in 
the "game" area. Educators were not comfortable with 
the new idea; they felt the computer was going to put 
them out of a job. Was this change or progress? 
The 1980s and 1990s challenged educators to 
integrate the curriculum, provide opportunities for stu-
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dents to think critically, and teach in a manner that 
addressed various learning styles and modalities. 
Computer simulations, Philosophy for Children, learn-
ing style inventories, case scenarios, and other 
resources were made available. Although administra-
tors and teachers in some areas of the country enthu-
siastically responded to these suggestions, the major-
ity merely acknowledged the new research and mate-
rials and continued to provide worksheet after work-
sheet. Some who went against the flow were repri-
manded because they were not "sticking with the plan" 
or were not following "district guidelines" or were not 
using the textbook packages that "cost a mint." Was 
this change or progress? 
In education, it is obvious that change is not only 
constant, but that it is also receptive to and a reflection 
of the pressures exerted by the surrounding world. 
Nevertheless, change is also minute and subject to 
acceptance by the majority. If the majority fails to sup-
port a particular initiative, chances are that the initia-
tive will fail. Even a "few good men" will not alter this 
course. Change is certain, but does it lead to 
progress? 
Today, technology is profoundly affecting the edu-
cational system. While we cannot realistically foretell 
the future, it appears logical that technological devel-
opments in computing and telecommunications during 
the next few years will continue to modify the way we 
teach and the way we learn. 
At present, distance learning, the Internet, multi-
media, and the NII are paving the "Information 
Superhighway." Through distance learning, instruction 
is provided by a teacher who is physically separated 
from students. These programs require reliable equip-
ment and well-designed facilities, appropriate prepara-
tion of materials, and delivery based on student need. 
The Internet now supplies thousands of universities, 
school systems, and students with previously unavail-
able information. Multimedia is expanding at a rapid 
pace. Systems and content are becoming more 
sophisticated in terms of quality and performance. 
Users are casting aside Rolodex cards and hanging 
file folders. The NII (National Information Infrastruc-
ture), created in September 1993, now links people, 
homes, libraries, educational institutions, etc., from 
wherever they are and with whatever communication 
form they selected. Computers, telephones, televi-
sions, fax machines, etc. form the computing alliance. 
With respect to future developments, numerous 
adaptations to change will be expected as advance-
ments make information access, retrieval, and down-
loading a common part of life. Wireless technologies 
will, no doubt, make communication easier and cheap-
er. The ATM (Asynchronous Transfer Mode) will pro-
vide simultaneous and quicker transport of voice, 
video, and data. Multimedia will enable us to deliver 
more effective presentations. The ISDN (Integrated 
Services Digital Network) will afford us the opportuni-
ty to integrate voice and data communications. 
Personal digital assistants will merge handwriting, 
mobile communications, and organization skills into 
compact packages (hand-held communicators) . All of 
these will , undeniably, repave and reconstruct portions 
of our new "Information Superhighway." 
Amidst the applause for technology, we must, 
however, also consider the technological applications 
in terms of both monetary and human cost. First, while 
competition has driven the high-tech field to seek out 
all markets, the initial investment of hardware and soft-
ware will still be costly. Some school districts and high-
er education facilities may simply be unable to allocate 
significant funds to the purchase of new devices, oth-
ers may be unable to provide essential staff develop-
ment. Second, although much of technology is about 
"integration," the process of integration takes time and 
a commitment to reconceptualizing the idea of 
change. Change needs to be viewed as friend - a 
challenge and path to improvement - not as a foe. 
Third , it is evident that today's information comes in 
leaps and bounds. What, then, is the projection for the 
information of tomorrow? Will it arrive in bushel bas-
kets at our doorstep in the morning before we even 
arise? How will we be able to handle all of the mater-
ial? It seems that schools will have to redefine their tra-
ditional roles and encourage learning outside of the 
classroom door, for we will be totally unprepared to 
handle future floods of information. Access to that 
information will obtained through avenues other than 
the school. 
As people across the nation become more inter-
ested in and have greater access to the new technolo-
gies, educators must have sufficient preparation and 
training in order to take advantage of what is available. 
In many schools, professional development does not 
include the use of technology. It is imperative that sys-
tematic staff development include workshops, training 
sessions, and inservices so that liaisons can be creat-
ed to assist with curriculum integration or technical 
problems. The most crucial needs are to inform all 
educators that technology significantly contributes to 
student learning and to provide training to meet the 
demands of the world. As U.S. Secretary of Education 
Richard Riley advised in a February 1994 speech 
delivered at Georgetown University: "Every child must 
be computer literate and a new generation of teachers 
needs to learn new skills and make interactive learn-
ing a real experience." 
If we are to prepare students for productive 'living 
in the 21st century, we must not only embrace change, 
but also use change to fashion substantive progress. 
In a global world, we must recognize the importance of 
interaction, relationship, and communication. Our edu-
cation system must change from its traditional orienta-
tion - dispensing knowledge - to a more broad per-
spective -- opening new horizons. In doing so, our mis-
sion is changed from providing students with adequate 
skills and knowledge to preparing students for the 
depth of the unknown and challenge of the unexpect-
ed. 
Strategic planning, by far, is the key to full utiliza-
tion of technology. Goal setting based on incremental 
improvements will not suffice. On the other hand, 
extensive overview of existing programs coupled with 
information regarding what "could be" can provide a 
format for both change and progress. If technology is 
to be part of the "main frame" curriculum, it must be 
tied to the overall curriculum and specific learning out-
comes, as well as other determinants of learning. 
Such connectivity will maximize student productivity, 
achievement quality, and, in the long run , better pre-
pare students for the work and skills required for 21st 
century living. 
At Eastern Illinois University, we, too, are experi-
encing change. Individual colleges have been com-
bined, departments have been reorganized , and 
strategic plans have been implemented. As the 
University approaches its millennium, these initiatives 
continue to drive us more urgently to meet our goal -
excellence in teaching and learning. 
In our college, many changes have occurred. After 
twelve years of service and leadership, Charles L. 
Joley, Dean of the College of Education and 
Professional Studies and member of the Eastern 
Education Journal Editorial Board, is retiring. We 
applaud his accomplishments, wisdom, and direction 
and wish him the best of all worlds. Further, Dr. Robert 
Barger, Professor of Secondary Education and 
Foundations, has retired from the college and the 
Eastern Educational Journal Editorial Board. Dr. 
Barger was the recipient of the 1994 distinguished 
Faculty Award based on his outstanding qualifications 
in teaching, research, and service. We appreciate his 
service and dedication. At this time, we welcome Dr. 
David Bartz from the Department of Educational Ad-
ministration as the new member of the Eastern 
Education Journal Editorial Board. 
Anatole France once noted that "all changes, even 
the most longed for, have their melancholy, for what we 
leave behind us is a part of ourselves; we must die to 
one life before we can enter another." At Eastern 
Illinois University, we discard the melancholy and are 
proud to have created a great legacy. Emphatically, we 
look forward to celebrating not only the past 100 years, 
but the future as well ! 
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In This Issue ... 
Our call for manuscripts dealing with the theme 
"Technology in Education" reaped a bountiful har-
vest. As a result, the Spring/Summer edition of the 
Eastern Education Journal was entirely devoted to 
the multifaceted power of technology and its current 
role in education. The issue examined, explored, 
investigated, and evaluated technological advance-
ments, future trends, school improvement plans, 
teacher roles, curriculum integration, higher educa-
tion, interdisciplinary learning, and electronic teach-
ing. 
In this issue, we continue to seek new frontiers. 
The lead article by Dean Charles Joley, College of 
Education and Professional Studies, provides an 
overview of Eastern Illinois University accomplish-
ments during the past 100 years, as well as a direc-
tion for future productive and effective change. After 
numerous years of leadership and service, Charles 
Joley is retiring from his position as Dean and the 
article is based on his final address to the College of 
Education and Professional Studies faculty. 
The concept of change continues as we provide 
a forum for the overwhelming number of manu-
scripts submitted for the ''Technology in Education" 
theme. First, Mahmood Butt reflects on post-indus-
trial societies, discusses the impact of media infor-
mation, and tenders suggestions for the preparation 
of teachers in "Teacher Education in the Information 
age." Next, Richard Riedl , in "Building an Information 
and Interaction Rich Learning Environment: Impact 
North Carolina - 21st Century Education," investi-
gates a partnership program involving schools, busi-
ness, and community designed to help improve edu-
cational opportunities by bridging the gaps between 
advanced communications regions and rural areas. 
Thomas Beatty then explains how telephones and 
television work together at Ball State University in 
order to bring quality education to college environ-
ments in "Audioconferencing: Bringing Experts to 
the Classroom." Jerry Debenham and Gerald Smith 
further explore practical applications of technology 
in "Computerizing Your Lessons in One Hour or 
Less! The 'Computer Tutor' Alternative" by describ-
ing a multimedia authoring system developed for 
teachers with minimal computer experience use. In 
"Printing Technology: Presses, Concepts, and 
Computers," Michael Reed provides a selective 
review of printing technology, industrial equipment, 
and the demands of 21st century printers. 
The Eastern Education Journal is dedicated to 
continuous evaluation of the present and contem-
plation of the future. We encourage you to submit 
manuscripts dealing with an upcoming themed 
issue - "Educational Leadership." In addition, we 
invite your reflections for the "Readers' Comments" 




***Call for Papers*** 
The Eastern Education Journal is calling for papers on a variety of issues relating to the theme: 
EDUCATIONAL LEADERSHIP 
*21st century curriculum 
*professional development schools 
*school/business partnerships 





*decision making by consensus 










All submissions must be received by 20 March 1995. Send manuscripts to the Editor, Veronica P. Stephen, 
College of Education and Professional Studies, Eastern Illinois University, Charleston, IL 61920. 
Final Address to the Faculty 
October 5, 1994 
Charles L. Joley, Dean 
College of Education and Professional Studies 
The College of Education and Professional 
Studies is comprised of vibrant, energetic, thoughtful, 
and purposeful people who are passionate about the 
work that they do. We are about excellence and we 
demand excellence from each other and from our-
selves. We are at the cutting edge and wish to remain 
there. 
It is important to think about where we have been, 
where we are now, and where we might go in the 
future. As the Dean for the past twelve years of this 
magnificent unit, I have the advantage of a view across 
departments and across the university. I believe it is 
essential to share that view. 
Today, examining our roots and ideas can fuel our 
sense of mission, purposefulness, and vision in this, 
our Eastern Illinois University Centennial. We can 
begin by considering the areas of funding and space, 
political maneuvering, and educational theory and 
achievement at EIU and in Illinois at the turn of the 
century, as we accept the challenge of the new centu-
ry and the new millennium. 
In 1950, Dr. Charles H. Coleman (for whom 
Coleman Hall is named) published an exceptionally 
detailed account -- Eastern Illinois State College: Fifty 
Years of Public Service (Eastern Illinois State College 
Bulletin, No. 189, Jan. 1, 1950, Adlai Stevenson, 
Governor). In this volume, we find that in 1887, Illinois 
found itself behind other states. Illinois had only two 
state normal schools, whereas Wisconsin had five, 
Minnesota had four, and Missouri had three. During 
meetings at Elgin in 1891 and Springfield in 1892, the 
Northern Illinois Teachers Association spearheaded 
the move for two more state normal schools. 
The president of the State teachers' organization 
criticized the state legislature for " ... an unnecessary, 
Charles L. Joley has been Dean of 
the College of Education and Profes-
sional Studies, Eastern Illinois Univer-
sity since 1983. Dean Joley holds a B.S. , 
M.S., and Ed.D. from the University of 
Illinois. Prior to becoming Dean, Joley 
served in numerous capacities. He was 
Director of Occupational Education, 
Coordinator of Field Studies, and Direc-
tor of Administrative Services at Eastern 
Illinois University; Superintendent of 
Schools in Oakland and Cullom, Illinois 
School Districts; and a vocational teach-
er in Toulon, Illinois. 
inexcusable and wholly unaccountable prejudice exist-
ing in our state against State normal schools ... every 
dollar appropriated for heir support has been wrung 
from the Legislative Assembly only after the most 
urgent and eloquent appeals." Unfortunately, it's still 
the same today! 
Yet, the existing normal schools, located in Normal 
and Carbondale, supplied only a fraction of the 4,000 
to 5,000 new teachers needed in the state each year. 
As legislation progressed, the original appropriations 
for the Eastern Normal School were reduced from 
$100,000 to $50,000. There was heated competition 
amount the cities of east central Illinois (that's another 
story) and Mattoon brought suit against the choice of 
Charleston. The Act of May 22, 1895 stated that the 
object of the Eastern Illinois State Normal School was 
to: 
"Qualify teachers for the common schools of 
this State by imparting instruction in the art of 
teaching in all branches of study which pertain 
to a common school education, in the ele-
ments of the natural and the physical sci-
ences. in the fundamental laws of the United 
States and of the State of Illinois, in regard to 
the rights and duties of citizens." 
The cornerstone of the Main building was laid on 
May 27, 1896. We do not have the text of Governor 
Altgeld's address and his remarks on public education 
and teacher training in particular, but the Charleston 
newspaper does report his challenge to the new 
school: "to see that only learning, ability, character, 
and superior merit shall secure any connection with 
this university." He spoke of the "hope and belief that 
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this university will shed luster over our land through the 
centuries to come" and he dedicated the school to 
posterity. With the completion of the Main building, 
Eastern Illinois State Normal School was dedicated on 
August 29, 1899. Livingston Lord's remarks ring true 
for us today. The Charleston paper reported : 
"' First of all , the children must be taught to 
think, to discriminate,' and he laid particular 
stress upon the ' value of organization . 
Secondly, the children must be taught to work, 
and the place to take this up is the school. The 
moral value of these ideas is great. To have 
pure characters, we must have intellectual 
development. The public schools must supple-
ment what the homes lack, the teaching of 
good behavior, conduct, morals, and charac-
ter. I want this school to cause its pupils to 
teach, in turn , their pupils to think, to move, to 
be obedient, and to be patriotic."' 
At teachers' meetings, Livingston Lord empha-
sized the importance of scholarship, that a teacher 
had "to know something,' and that the better educated 
students were, the better they would teach. He held up 
to scorn the "time-consuming, thought-benumbing 
habits of the unskilled ," and emphasized the qualities 
of "good questions, the fundamental process of the 
mind in learning, and the beauty of perfect technique 
in the classroom." 
Achievements of the initial faculty were great. They 
were at the cutting edge. Francis G. Blair, head of the 
Model school (1888-1906) , served seven terms as 
Illinois State Superintendent of Public Instruction 
(1907-1935). John Paul Goode, geographer, went to 
the University of Chicago and proceeded to become 
an outstanding teacher and author - Goode's Atlases. 
Lotus D. Coffman, Training School Supervisor (1907-
1912) wrote a widely renowned methods book on the 
teaching of reading. Otis William Caldwell first went to 
the University of Chicago and then to Columbia where 
he became Director of the Lincoln School at Teachers 
College, Columbia (1917-1927). Another important 
new staff person at Columbia who had come from 
Chicago during that time period was John Dewey. 
Dewey's ideals and those of Colonel Francis 
Parker, head of the School of Education at the 
University of Chicago, were ideals reverberating 
throughout the state. Immigrant populations were 
flooding in and direction in teaching was needed. Jane 
Addams at Hull House gave the most sensitive atten-
tion to multicultural needs and Dewey used her Hull 
House classes as a model for his laboratory school at 
the University of Chicago. 
Opportunities offered to the pupils in the Eastern 
Normal School Training School were those we cherish 
for today's students. Wholistic and progressive educa-
tion was flourishing at Eastern. We had the strongest 
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traditions in parent involvement and community sup-
port for education. Under the direction of the critic 
teachers, the "Mother's Club" at Eastern had 80 mem-
bers in 1905. County superintendents came to Eastern 
to see what training their future teachers were getting. 
With strong roots in whole language, integrated 
curricula, multicultural education , and community 
involvement, we now look to where we are today and 
where we shall go in the future. 
First, the College of Education and Professional 
Studies will have a new building. It is a fact that we will 
receive funding for remodeling and rehabilitation of the 
Buzzard Building. This 13 million dollar project will 
result in a building that will be "state of the art." There 
will be three electronic classrooms and all classes and 
offices will be wired for the latest in technology. This 
facility will allow us to be linked together with distant 
sites for a variety of purposes. Our creativity and inge-
nuity in utilizing this facility to its maximum potential 
will be essential. It is not too early to begin thinking 
about staff development and curricular issues that can 
be addressed in new ways. 
Second, a vital capital campaign is ongoing. The 
campaign has three primary thrusts: 1) Buzzard 
Building Enhancement - this will provide extra 
resources needed to properly equip and prepare the 
new building in ways that cannot be done with the 
money available from the state; 2) Human 
Performance Lab in Lantz Gym - this will allow us to 
expand the scope and thrust of services to the com-
munity; and 3) Stockman Institute - this will allow us to 
provide a forum for professional growth. 
Third, the Professional Development School initia-
tive is well underway. In many ways, the PDS enter-
prise is the most important of all. This initiative will 
cement our efforts in the preparation of teachers, 
counselors, and administrators with the efforts of the 
public schools. It will help us recruit and retain minori-
ties into our programs. It will be linked to the uses of 
technology in order to create diverse learning environ-
ments for service and to extend our outreach. The 
PDS initiative has been thoughtfully discussed and 
researched for several years and now created. It 
deserves our unequivocal support. 
In many ways, the PDS initiative brings us full cir-
cle with the wondrously positive and insightful people 
that worked here 100 years ago. They were leaders! 
They were thinkers! They were at the cutting edge of 
knowledge for their time. The time for us now is to ded-
icate our efforts to nothing less. To be leaders, we have 
to embrace the concept of change. To be thinkers, we 
have to see new frontiers. To remain at the cutting 
edge, we need to find ways to improve our programs. 
We cannot accept the status quo. I challenge you to 
stay at the cutting edge! 
It has been an honor and a privilege to lead this 
magnificent college. Your students and I thank you. 
Teacher Education in the 
Information Age 
Mahmood H. Butt 
Mahmood H. Butt is Chair of the Department of Secondary Education, 
Eastern Illinois University, Charleston, IL. Born in India and educated in 
Pakistan, Dr. Butt holds a Ph.D. from Indiana University. He has taught histo-
ry and philosophy of education at colleges and universities in the United 
States and abroad. In addition, he developed a doctoral program in Pakistan 
during the late 1960s and assisted the Ministry of Education and the govern-
ment of Sudan in creating plans for teacher education programs. Dr. Butt 
joined Eastern Illinois University in 1992 and is currently serving as a member 
of the National Commission for Educational Reforms in Pakistan. 
"The world faces a more profound transi-
tion than fiber optics replacing bicycles or 
electroluminescent panels displacing 
newsprint. .. . monologues will become conver-
sations; the impersonal will become personal; 
the traditional "mass media" will disappear" 
Nicholas Negroponte, Director MIT Media 
Lab. 
The profound transition taking place in the 
American culture at the end of the 20th century has 
serious implications for education. The post-industrial 
society has gone from being a service society to a 
teletronic information society. The older epistemologi-
cal assumptions are increasingly being challenged by 
a structural-constructionist point of view. The stable 
archetectonical patterns of knowledge neatly divided 
into discrete disciplines demanded that schools 
essentially transmit the substantive content to the 
young. The teacher was the agent who ensured the 
effective and efficient transmission of the preorganized 
and pre-structured knowledge for future generations. 
There has been a paradigmatic shift in the way knowl-
edge is discovered , disseminated, stored and 
retrieved . This shift has been emerging for the last 
forty years. In the 1960s, McLuhan, Schwab, Phoenix, 
Bruner, and Butt foresaw the emergence of a different, 
structural approach in the realm of knowledge. 
McLuhan (1962) criticized the pre-structural approach 
in education because of its extreme dependence on 
the printed word. By exchanging "an eye for an ear'', 
which was the result of this dependence on books, dia-
logue and discovery were banished from the educa-
tional process and were increasingly replaced by pas-
sive learning of ideas discovered by others and imita-
tion of the methodologies of the masters. The lineal, 
sequential and mechanical model of acquiring infor-
mation might enable the students to grasp the "mech-
anistic sense of causal relation" but it hinders the 
understanding of the "entire interplay of experience" so 
for developing insight. The way out of this dilemma lies 
in having a different conception of knowledge, not sta-
tic and stable but dynamically constructed through 
multi-dimensional collaborative inquiry. More recently 
J.S. Brown (1989) and his colleagues have formulated 
a theory of learning as "cognitive apprenticeship", 
which considers learning as an ongoing and integral 
part of belonging to "communities of practice". 
Learning, through continuous reconstruction of per-
sonally significant knowledge, is a lifelong process 
through which one belongs to and identifies with com-
munities of practice and sustains such membership. 
The learner as an active and decisive participant in the 
process of one's own growth uses the available cogni-
tive resources such as organized disciplines of knowl-
edge and the technical tools prevalent in a culture to 
create, communicate, and construct new patterns of 
knowledge and knowing. 
Roy D. Pea (1992) of Northwestern University, has 
blended the structural epistemology of Bruner and oth-
ers with the more recent work of Brown et. al. (1989). 
in learning theory to conceptualize the notion of dis-
tributed multi-media learning environments. He pro-
poses that: 
"new developments in theories of learning and 
collaborative work make robust interactive 
communication such an integral component of 
the interactive multi-media technology (IMT) 
requirements of the future that telecommuni-
cation technologies are central to the achieve-
ment of a learning society that can meet the 
demands of education and training during the 
next century." 
While McLuhan was concerned primarily with the 
media of information as the harbingers of a new age of 
discovery, Ludwig Bertalanffy (1951) was simultane-
ously proposing a new general systems theory which 
as a regulative device, was to help in generalizing and 
systematizing laws of similar structure in different 
fields. A system can be defined as a set of interacting 
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elements or subsystems (which may be independent, 
well-coordinated wholes with their unique characteristic 
qualities, but are an integral part of the whole ensem-
ble) organized according to a network of interdepen-
dent relations. Bertalanffy proposes two kinds of sys-
tems, an "open system" and a "closed system" which 
through their mutual interaction and relation insure con-
tinuous growth of knowledge. An open system is char-
acterized by mutual exchange of elements, energy or 
information both with other systems in its environment 
and its own sub-systems and thus is adaptive and 
modifiable. In an open system, the exchange of infor-
mation or energy, both the inflow and the outflow lends 
the system to an increased development, and organi-
zation, and a corresponding decrease in tension and 
disorder. A closed system, on the other hand, is one in 
which no exchange or communication of any sort takes 
place between the system and its environment. It is a 
self-contained system with a constant composition gov-
erned by strict laws of thermo-dynamics. The living 
organisms and their social groups, such as schools, 
exemplify open systems whereas closed systems are 
represented by chemical reactions. The final outcome 
of theory is the super-structural approach to integration 
of parts and wholes of the physical and hominological 
sciences based upon a common logic-mathematical 
model of organizing concepts in various fields of study. 
The key features of all systems, open or closed, include 
inter- and intra- system communications with well-
defined inputs and outputs within discretely discern-
able contexts. 
The emergence of diverse information technolo-
gies in the last quarter century has hastened the 
process of transformation of all sub-systems of our 
society, including schools. The new technological 
resources represent a quantum leap in blending the 
medium with the message. The rapidly evolving tech-
nologies for dynamic, interactive, multi-media-based 
education provide new, powerful tools which break the 
barriers of time and space. The teacher-dominated, 
self-contained classroom, transmitting the preselected 
curricular content to passive learners is constantly 
being challenged by the constructionist model where 
education is being defined as a common and collabo-
rative pursuit of mutually agreed upon goals - cogni-
tive as well as moral and aesthetic. Super-networks of 
interactive communication using fiber optics, copper 
cable, microwave and broadcast systems are opening 
up vast oceans of information to the junior and senior 
scholars alike. Networks of data bases are being uti-
lized by growing numbers of dialogic networks con-
necting scholars of similar interests. Education is 
increasingly becoming self-directed learning that one 
does for oneself rather than didactic teaching that is 
done to and for the learner. The information systems 
technologies have created vast new opportunities for 
redesigning the educational delivery systems free from 
the traditional constraints of time, distance and space. 
The learning communities of tomorrow are going to be 
remarkably free of these constraints. Education, as a 
continuous process of growth involving students and 
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teachers working together as teams in collaborative 
inquiry and problem solving, using real-time, full-motion 
video communication, calls for restructuring of educa-
tional institutions. No longer will education be the exclu-
sive responsibility of teachers. Instead, public schools, 
universities, business enterprises and communities at 
large have to become partners in the common pursuit 
of excellence. 
Connectivity, collaboration and creative construc-
tion are the key concepts of our age of information. 
Mega-networks of wired and wireless communication 
provide advanced, universal access to a whole array of 
information, voice, video, and digitized data anywhere 
and anytime. The infra-structure of universal connectiv-
ity, symbolized by a variety of public and private net-
works like NREN at national level and LAN'S at various 
local levels is opening up vast new opportunities for 
discovery and dissemination of knowledge, practical 
and theoretical, on an evolutionary continuum. 
Computer-assisted systems of storage and renewal of 
information connected through a global network of 
fiberoptics and satellite phone lines have created intel-
ligent networks that provide public access to the accu-
mulated wisdom of all ages and cultures. The speed 
and efficiency of the intelligent networks using a vari-
ety of computers, (PC, minicomputers, mainframes) 
standard telephone lines, imaging systems, data-
bases, cable and satellite broadcasts have been grow-
ing at a phenomenal rate thus providing greater access 
and connectivity among homes, schools, universities, 
workplaces, business and governmental agencies. 
Already available, Integrated Services Digital Networks 
(ISDNs), are providing sophisticated broad-based ser-
vices for a variety of electronic data interchanges. The 
infra-structure for the more advanced, intelligent, 
telecommunication public network using universal 
fiber-optic transmission to provide high speed, full-
motion video and interactive voice and data is being 
created through collaboration of business, industry, 
government and universities. 
Education in the information age and beyond can-
not be oblivious to the potential of the technological 
revolution underway in our society. Creative uses of the 
available and emerging advanced intelligent telecom-
munication networks by students and staff at all levels 
of the educational system can transform both the con-
tent and process of education. If education is defined 
as a deliberately created social agency to foster syner-
gistic development of multiple intelligences of the 
Young learners, then all the technological tools of our 
age must be used to do so. Howard Gardner (1983) in 
his book, Frames of Mind, has identified seven "multi-
ple intelligences" including verbal and linguistic intelli-
gence, quantitative reasoning or logicomathematical 
intelligence, visual and spatial intelligence, physi-
cal/kinesthetic intelligence, musical aesthetic intelli-
gence, and social skills developed through inter and 
intrapersonal intelligence. Future intelligent systems of 
tutoring must connect the advanced intelligent telecom-
munication networks with the individualized develop-
ment of the multiple intelligences of each learner. 
Hence, educators of today and tomorrow must be 
trained to become competent users of advanced 
instructional technologies to engage their students in 
the challenging tasks of creation, construction, and 
communication of personally significant and socially 
useful knowledge. Schools of the information age need 
computer-competent teachers who can create techno-
logically supported learning environments to intercon-
nect their students with educators and resources any-
where in the world. Significant and enduring educa-
tional reforms therefore demand simultaneous action 
for restructuring the content and processes of educa-
tion at K-12 levels as well as of teacher education. 
Professional preparation of future teachers is 
becoming more site-based and competency oriented. 
This clinical component of teacher education suggests 
development of and collaboration with professional 
development schools. Following the Holmes Group 
guidelines and in many instances going beyond them, 
colleges of education are in the process of developing 
networks of such elementary, middle, and high school 
sites. The instructional and administrative staff of 
these professional development schools are exploring 
creative ways of becoming partners with the clinical 
professors of education and together they are charting 
the course of qualitative improvement of schools and 
teacher education. 
The technological resources of our information 
age provide a quantum leap in blending the medium 
with the message. The technology for dynamic, inter-
active, multi-media-based distance learning has 
increased the possibilities for more effective and effi-
cient delivery of educational services. 
The primary challenges of creating a new college 
of education of the future lies in four interrelated areas: 
1. Identification of a knowledge-base for future 
teachers and its delineation in course-work and 
modular formats for cost-effective delivery; 
2. Development of a network of professional devel-
opment schools providing diverse opportunities 
for cl inical practica including practice teaching 
and qualitative reform of age 3 through grade 12 
curricula and methodology; 
3. Development of instructional technology facili-
ties including interactive electronic classrooms 
connecting colleges of education with profes-
sional development schools to nurture problem-
solving skills of self-directed learners and pro-
ducers of knowledge; and 
4. Building state-of-the-art physical facilities hous-
ing college of education instructional materials 
centers and electronic nerve centers for dis-
tance learning, data sharing and research in 
education . 
It is our vision to create tomorrow's learning com-
munities today through networking Eastern Illinois 
University, public schools, business and industrial 
enterprises in central Illinois to develop learners as 
thinkers and producers of knowledge. The need for 
such collaborative relationship between the schools 
and the University has been repeatedly pointed out in 
the recent scholarly literature on school effectiveness 
and reform. As Goodlad (1985) has stated succinctly: 
"For schools to get better, they must have bet-
ter teachers .... to prepare better teachers (and 
counselors, special educators, and adminis-
trators) , universities must have access to new 
ideas and knowledge. This means that univer-
sities have a stake in school improvement just 
as schools have a stake in the education of 
teachers." 
To facilitate the partnership between schools, 
business and the University, the College of Education 
and Professional Studies is seeking to build a region-
al consortium with the private sector, public schools 
and the University as key players. This consortium will 
have the common purpose of promoting long term 
reformulation of the process of education from birth to 
death. A crucial ingredient in this reform effort will be 
to develop a more clinical , site-based program of 
teacher education . To this end, the College of 
Education is seeking on-going, long-term commit-
ments from philanthropic foundations, telecommunica-
tions industries, and other business corporations to 
collaborate with a select group of school districts to 
create tomorrow's learning communities. In this 
process it is our hope to reinvent the schools, redefine 
the clinical model of teacher education to produce the 
educational entrepreneurs, and to create not only 
high-tech but high-touch educational experiences for 
the continuous growth of the young into productive 
thinkers, workers, and morally upright citizens. 
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REFLECTIONS ON CHANGE, EDUCATION, TECHNOLOGY, 
AND HUMAN INVOLVEMENT 
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Time is a great teacher. Carl Sandburg 
Wild oats will get sown some time, and one of the arts of life is to sow them at the right time. Richard Le Gal/ienne 
Dreams have as much influence as actions. Stephane Mallarme 
An idea, like a ghost, according to the common notion of ghosts, must be spoken to a little before it will explain itself. 
Charles Dickens 
Life can only be understood backwards; but it must be lived forwards. Soren Kierkegaard 
Most people would succeed in small things if they were not troubled by great ambitions. Henry Wadsworth Longfellow 
Science is a first-rate piece of furniture for a man's upper chamber, if he has common sense on the ground floor. 
Oliver Wendell Holmes 
I make the most of all that comes, and the least of all that goes. Sara Teasdale 
Tomorrow a stranger will say with masterly good sense precisely what we have thought and felt all the time, and we shall 
be forced to take with shame our own opinion from another. Ralph Waldo Emerson 
Make everything as simple as possible, but not simpler. Albert Einstein 
Too much rest is rust. Sir Walter Scott 
Like all the centuries and the millenia that have preceded it on earth , the new century also observes the well-known, 
immobile principle of historical dynamics: power to some, servitude to others. Elsa Morante 
Life proceeds at an uneven pace, in jerks and spurts, like growing plants and children. Martin Falvin 
Tomorrow's another day. Paul Green 
Building An Informal And Interaction 
Rich Learning Environment: 
Impact North Carolina: 
21st Century Education 
Richard E. Riedl 
Where once schools were considered the center 
of knowledge of a community it is now clear that they 
have not been able to keep up with the technologies 
that interconnect the world . A classroom has become 
an information poor environment relative to the rest of 
the world. The participants in Impact North Carolina 
hope to establish schools as entities that have an 
active connection to the resources, information, and 
interactions that are available through modern com-
munications technologies. 
The Setting 
Impact North Carolina was established in the 
northwestern mountains of North Carolina for the 
express purpose of exploring some advanced commu-
nications technologies in education. This region of 
North Carolina has many of the same problems and 
issues facing other rural regions of the United States. 
In addition, the mountainous terrain contributes to 
transportation and communications difficulties that 
create a degree of isolation for many communities in 
the area. That isolation and lack of access to 
resources may contribute to some degree to the prob-
lems of the schools; including poor attendance, high 
dropout rates, and poor student performance on 
achievement tests. But all schools need to start finding 
the means to get connected to the world of information 
that now exists. No students can be prepared to live in 
an information age society if their schools do not them-
selves move into that society. 
Richard E. Riedl is Professor of 
Education at Appalachian State Univer-
sity and coordinator of the Impact North 
Carolina Project. He holds a BA from 
Cornell College in Mt. Vernon, IA, an MA 
from Akron University. and a Ph.D. from 
Arizona State University. He taught 
junior high school science in Cleveland, 
OH and worked in teacher education 
programs at Clarke College in Dubuque, 
IA and the University of Alaska before 
moving to Appalachian State University. 
He has been with Impact North Carolina 
since the inception of the program and is 
currently working with other school dis-
tricts in the region to expand the project 
into their schools. 
The home base for Impact North Carolina is 
Appalachian State University. Appalachian was estab-
lished to serve the rural northwest region of North 
Carolina and the Reich College of Education at 
Appalachian is the largest teacher preparation school 
in the state. As a part of the responsibility of 
Appalachian and the Reich College of Education to 
serve northwestern North Carolina a partnership with 
the public schools in seven counties of the region was 
developed to help improve educational opportunities. 
The ASU/Public School Partnership provides a natur-
al environment in which Impact North Carolina can 
operate and the goal of the project is to establish a 
presence in all school districts in the partnership. 
Impact North Carolina is the result of a working 
agreement between Appalachian State University and 
the ASU/Public School Partnership, AT&T, and Bell 
South Corporation. The purpose of this agreement is 
to pursue the use of communications technologies to 
enhance educational opportunities in northwestern 
North Carolina. For that purpose, Integrated Services 
Digital Network (ISDN) technology was chosen. ISDN 
provides digital information transfer across the already 
installed twisted pair copper wire of the telephone sys-
tem. ISDN is an attractive solution to communications 
problems in regions in which, because of low popula-
tion density and rugged terrain, the installation of 
fiberoptic cable or the use of microwave transmission 
are expensive and/or impractical. While North Carolina 
is in the forefront of building a fiber based communi-
11 
cations infra-structure (known as the North Carolina 
Information Highway or NCIH), it will be many years 
and require a large investment by local communities 
and school systems to bring the full advantages of 
broadband fiber communications to all locations in the 
state. Rather than wait for this to happen Bell South, 
AT&T, and Appalachian State decided to pursue a 
more cost effective and immediately deployable sys-
tem. 
There are four sites making up the current Impact 
North Carolina configuration. In addition to Appala-
chian there is the Watauga County High School , 
Blowing Rock Elementary School , and Parkway 
Elementary School. All three public schools are in the 
Watauga County School District. 
* first graders at one elementary school make 
images of various mammals and present them and 
other information they have learned about those mam-
mals to another first grade class via videoconference, 
* high school students complete a science experi-
ment that eighth graders are working on, using more 
elaborate equipment and share their results with the 
eighth graders via videoconference, 
* a high school student working on a problem on 
electrical circuits gets help from a physics profess via 
videoconference, graphics sharing, and email. 
These activities and the others like them that are 
carried out using Impact North Carolina capabilities 
afford excellent opportunities for students to explore 
information rich environments and to interact with indi-
viduals and groups that would not normally be part of 
their school setting. They have an opportunity to pre-
sent what they have learned to different audiences, 
learn from other learners, and explore information 
resources that are normally far out of reach. The activ-
ities turn out not only to be motivating but create entire-
ly different ways for students and teachers to look at 
teaching and learning. The students become much 
more active participants in the process of working with 
and making sense out of information. 
Issues 
While Impact North Carolina is a technology rich 
environment it is clear that people are still the most 
valuable resource. Each school has a lead teacher who 
is released from normal teaching responsibilities. Her 
job is to work with teachers and students to support 
their use of the technologies in the school. There is no 
doubt that without the lead teachers Impact North 
Carolina would fail. We should be very clear about the 
fact that technology is not an end all solution. Effective 
teachers using technology can make learning a viable 
experience for children whose futures lie in the infor-
mation age society. But even the most effective teach-
ers cannot do much if they don't have the right type of 
support. 
Clearly, access to technology is a key factor. In 
Impact North Carolina, we are capable of providing 
good access to teachers and students to some very 
powerful technologies, including putting computing 
power and connectivity to the Internet right in each 
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classroom. But without time to explore the technology 
that teachers have access to there will be only small 
amounts of progress toward incorporating that technol-
ogy into the curriculum. In addition, without support 
from a knowledgeable person (who is freed from nor-
mal teaching activities much as the library/media coor-
dinator is), access and time will not produce much 
change in the use of technology to enhance education. 
Access, time, and support must be the recurring theme 
of any project that hopes to exploit technology to 
improve or change schooling. 
Even with adequate access, time, and support, 
rigid classroom schedules present a problem to the use 
of computer and communications technologies in 
schools. A colleague at Appalachian State recently dis-
covered the reality of rigid schedules when, after see-
ing a demonstration of the CD-ROM, videodisc, and 
Internet search capabilities at Watauga High School, 
she asked her son how much he worked with some of 
the resources available in the library. Her son (a senior) 
looked at her incredulously and asked her when he has 
a chance to go to the library. His day is structured so 
completely that there is no time in the normal school 
day for him to use any of these learning tools. 
There are also many issues related to curriculum. 
Many of the most powerful learning activities done in 
Impact North Carolina do not fit neatly into a content 
area. This is by design, since Impact North Carolina 
established a goal to work with cross-age and cross-
curricular activities. American schools are usually char-
acterized by segregated subject areas with limited car-
ryover between them. 
These schools were chosen because of the imme-
diate availability of ISDN in the Bell South Central 
Office that serves them. There is only one high school 
in the Watauga County School District so it was a nat-
ural selection. Two elementary schools were selected 
because of the desire to develop cross-age and cross-
curricular learning activities in addition to activities that 
include students of the same age and within the same 
content area. 
A significant component of the vision behind 
Impact North Carolina is the effort to put learners on 
both ends of the communications systems. If teaching 
takes place across Impact North Carolina systems it is 
one group of students teaching another group of stu-
dents. There are no activities that put a teacher at one 
site who is teaching to students at other sites. We 
believe it is important to develop activities that enhance 
the opportunities for students to interact with other stu-
dents and with students who are studying other content 
areas. 
The Capabilities 
One goal in designing the technologies used in 
Impact North Carolina was to provide technological 
capabilities that are flexible enough to be usable in a 
wide variety of learning activities. Thus, a combination 
of standalone computer capabilities, local area network 
capabilities, regional network capabilities, and interna-
tional computer connections are provided. In addition, 
videoconferencing and graphics sharing capabilities 
were included. 
Each site has 
# a local area network consisting of a fileserver and 
approximately twenty computers; 
# a videoconferencing unit that has two television 
sets (one for viewing the remote site and one for view-
ing what is being sent to the remote site), a CODEC 
(which compresses and decompresses the audio and 
video for transmission over and ISDN line), a remote 
control camera located directly over the TV screens, 
and an overview camera for sending closeup shots of a 
page of paper, 35 mm slides, or any other object that 
may be of importance to the conference; 
# and a graphics computer with a digital tablet for 
drawing and writing and a scanner for digitizing 
images. Software on this computer allows users at dif-
ferent locations to work with the same image. 
Each of these is served by an ISDN line. The result 
is that: 
* each workstation on a local area network can get 
programs from any other fileserver at an Impact NC 
school (all computers can do this simultaneously), 
* each workstation can establish a connection to 
the Appalachian State computer cluster to use e-mail 
and other services and to make a connection to the 
Internet, the connection to computers all over the world 
(all workstations can also do this simultaneously), 
* students and teachers can, through the network 
connections, share word processed, data base, or 
spreadsheet files and work on them at the same time; 
even if they are in different schools, 
* point-to-point videoconferencing between the 
Impact NC sites is as simple as dialing a phone num-
ber (multi-point videoconferencing will be possible as of 
March 31 , 1994 and the system is capable of video-
conferencing with other sites around the world, though 
we must pay long distance charges), 
* sharing graphics images between sites and work-
ing on them simultaneously at both sites is an integral 
part of videoconferencing. 
This configuration has proven to be extremely flex-
ible. Teachers and students have not yet explored all of 
the possibilities afforded the combination of resources 
that are part of the system. 
Learning Activities 
Learning activities in Impact North Carolina 
Schools can range from students working individually 
on computers to fully interactive videoconferences 
between two groups of students at different schools. 
Students are working with word processors and data 
bases, graphics and drawing programs, and hyperme-
dia software. They are able to access files and pro-
grams on other file servers, communicate via e-mail 
and explore the resources on the Internet. They can, 
via videoconference, present their work to students of 
the same age in the same types of classes they are in 
or solve problems with students of different ages and 
different types of classes. Examples of learning activi-
ties in which students have participated are: 
* students seeking information on the Internet by 
placing it directly into a data base so they can work with 
it, then putting relevant sets of information into a 
spreadsheet to make charts, 
* students studying a subject and using Linkway 
Live to make presentations on the subject that include 
text, pictures, and sound, 
* students use desktop publishing programs to pro-
duce documents that include scanned images and/or 
images that have been acquired via the Internet, 
* fourth graders at one elementary school develop-
ing graphic clues to go with riddles they had developed, 
then videoconferencing with fourth graders at another 
school to challenge them to answer their riddles, 
* college students studying the use of technology 
working with seventh graders participating in a model 
UN activity; the seventh graders describe the type of 
information they need via videoconference and e-mail 
and the college students use the Internet, CD-ROM 
resources, and the university library to support the sev-
enth graders search, 
* high school students develop a design to solve a 
problem (such as building a machine that will do sort-
ing functions of certain specifications), communicate 
their design to students at one elementary school who 
build the machine and to students at the other elemen-
tary school who write the program to run the machine 
(this is done with Lego Logo and communications 
occur via e-mail, videoconference, and graphics shar-
ing), 
* at risk high school students in an English class in 
which they are exploring their Appalachian cultural her-
itage interview parents and other members of their 
communities and present it via videoconference to 
graduate students in Appalachian Studies who, in turn, 
present some other kinds of information about the 
Appalachian region to the high school students, 
* at risk high school students in science that are 
studying astronomy present their findings to elemen-
tary school students who are studying mythology. The 
elementary school students present what they have 
learned about the myths of the constellations to the 
high school students. 
The world, with its increasing use of information 
technologies, does not emphasize the segregation of 
knowledge and working groups as it once did; though 
there is still a great deal of need for specialization. 
Work is more often done with sharing between special-
izations and with diverse work groups. Schools that 
continue to separate knowledge and isolate learners 
based on age or content are quickly becoming out of 
step with the way business is done in the information 
age society. 
These are not insurmountable problems. Confront-
ing them raises many opportunities to explore creative 
scheduling and to utilize key content concepts to build 
powerful learning environments that will prepare stu-
dents for participation in an information age society. 
Impact North Carolina is providing a successful model 
for addressing the issues of improving education and 
bringing schools into the information age. In its two 
13 
years of operation, Impact North Carolina has shown 
that teachers, when provided with flexible and power-
ful technologies and with appropriate support, can 
develop excellent learning opportunities for their stu-
dents that go outside of the four walls of the classroom 
and the limitations of geography. 
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TECHNOLOGY NEWS 
Distance Education at EIU: Eastern Illinois University is currently working with faculty members teaching GED class-
es at the Taylorville Correctional Institution to facilitate training of teachers to use a distance education facility. This project 
is one of the steps in the utilization of a distance education classroom. This classroom is and will be utilized in a variety of 
settings with Eastern faculty working in collaboration with Charleston, Effingham, and Mattoon High Schools, as well as other 
members of the Illinois Prairie Higher Education Consortium, and the business community. 
During the fall semester, the classroom was used to provide workshops and informational presentations to different 
audiences. The spring semester brings three classes scheduled to be presented through the distance learning venue. As the 
Buzzard Building progresses toward renovation, other distance education classrooms are targeted for inclusion. 
Interested faculty who will be teaching via the interactive video network have begun an orientation process conducted 
through teleconferences. Faculty will continue to be involved in staff development activities designed to assist instructors in 
making the transition from a traditional classroom to a multimedia, technology-oriented environment. For more information, 
contact Pat Fewell, Coordinator. 
OERI: The Office of Educational Research and Improvement (OERI) has an Electronic Bulletin Board at 1-800-222-
4922. Internet users can access and download OERI and Department of Education resources and information by using a 
Gopher or an FTP client. 
Prairienet: In Illinois, Prairienet is now open to the public. Anyone with a computer and a modem can now access Vice 
President Gore's "Information Superhighway" through Prairienet, a new service connected to the University of Illinois com-
puter network. 
Prairienet is free to Illinois residents. A $50 per year fee is charged to out of state residents. While the primary service 
area focuses on east-central Illinois, the network receives input from around the world. Users must register as members in 
order to send E-mail , post messages, and make Internet connections. The system offers public access to a multitude of 
information resources and communication tools. Access to other computer services such as Gopher, FTP, and other Internet 
services is also available. 
The system can be accessed by dialing 217-255-9000 with a modem set for 8-bit connections and pressing the return 
key a few times for connection. 
Directory of Educational Technology Resources: The 1993-1994 edition of Quick-Source, now available from AM 
Educational Publishing, Tallahassee, FL provides readers with listings of technology products and services according to cat-
egories: network, systems, accessories, service, instructional training, software, distributor, peripherals, and telecommuni-
cations. More than 1,000 companies are represented and information included cites addresses, telephone and FAX num-
bers, as well as product summaries. 
BookStacks: BookStacks is the first on-line bookstore in the world (accessible by modem) that offers over 200,000 
titles, as well as online publication of book reviews. BookStacks invites discussion and reviews of current books through 12 
lines designed to meet incoming calls. With each order, customers receive "Bookmark" credits, redeemable for free books. 
BookStacks donates 10% of its profits to a national, non-profit literacy agency every year. Contact can be made by dialing 
216-861-0469 if using a 2400-baud modem or 216-694-5732 if using a 9600-baud modem. 
Curriculum Guide: The Curriculum Courseware Guide, published by Educational Software Institute, Omaha, NE, is 
available free to educators. It includes over 6,000 titles from more than 300 publishers. Schools can use one purchase order 
to buy any of the programs listed in the guide. For copies, call 1-800-955-5570. 
Datagram: A free electronic newsletter, Datagram (JDL Technologies, Inc., New Hope, MN, 1-800-JDL-3968) focuses 
on curriculum and hardware issues that relate to school computer networks. Articles deal with funding, current product 
specs, pricing for schools, and how to establish and maintain instructional networks. To subscribe, send your e-mail address 
to jdltech@mr.net and specify subject as "subscribe." 
Classroom Prodigy: Classroom PRODIGY is a new online service designed specifically for K-12 schools and students. 
It offers cooperative learning projects that link students nationwide; includes interactive educational content such as 
material from NOVA and National Geographic; and involves learning adventures featuring online field trips with scientists, 
athletes, and others. Schools and Teachers can access Classroom PRODIGY for a flat fee. Contact Prodigy Services Co., 
White Plains, NY, 1-800-PRODIGY, ext. 629. 
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Audioconferencing: 
Bringing Experts To The Classroom 
Thomas R. Beatty 
Two things that college students depend on these 
days are telephones and televisions. Laura Corso, 
Assistant Professor of Home Economics at Ball State 
University in Muncie, Indiana, recognizes that fact and 
uses both technologies to bring the exciting world of 
fashion design into the classroom. Working with the 
staff of Ball State's Video Information System (VIS), a 
campus-wide fiber optic integrated information sys-
tem, Corso involves her merchandising students in a 
live audioconference with leading fashion profession-
als. A VIS television monitor in the classroom allows 
simultaneous viewing of still or motion graphics to rein-
force the topic(s) being discussed. 
Corso's use of audioconferencing is but one exam-
ple of a growing trend on Ball State's campus. As fac-
ulty face austere budgets and increased teaching 
loads which limit guest speaker honorariums and field 
trips, they have explored more creative ways to add 
meaningful content and variety to lectures. Audiocon-
ferencing is a cost-effective and exciting way to bridge 
budgetary shortfalls and involve students in unique 
ways. 
As a technology, audioconferencing is not new; in 
fact, anyone who has used a telephone has participat-
ed in an audioconference. What is new, at least to Ball 
State faculty, is the availability of high-end audiocon-
ferencing equipment and the infrastructure of the 
Video Information System to connect the equipment to 
the world off-campus. Audioconferencing , in its sim-
plest form , is an audio link between two sites which 
allows a person or group of people at one location to 
talk with and hear one or more people at another loca-
tion. It involves amplified sound which enables more 
than one person to hear and speak. The audioconfer-
Thomas R. Beatty is Director of 
Instructional Media Support Services at 
Ball State University, Muncie, Indiana. 
His responsibilities include manage-
ment of the campus-wide fiber optic 
Video Information System, as well as 
programming for WBSU-Tv, Ball State's 
educational access channel. His previ-
ous experiences include a variety of 
education and training assignments with 
the United States Air Force, Parkland 
College, University of North Dakota 
Graduate Center, and Minot State 
University. 
ence unit connects to the data jack located on the VIS 
control panel, or to any standard RJ-11 telephone 
jack. 
Arranging for a guest speaker to physically attend 
a class and speak to students can be a laborious and 
costly process, but audioconferences are much easier 
to arrange. A telephone call ahead of time to the out-
side participant is usually all that is required to set the 
stage. The distance between the audioconference par-
ticipants is not a factor; audioconferences at Ball State 
have brought guests into the classroom from the other 
side of the world. Corso's fashion merchandising class, 
for example, spoke with leading fashion designer, 
Tommy Hilfiger, from his office in Hong Kong. Mr. 
Hilfiger talked about his background, his designs, and 
his plans for the future. He also offered tips to the stu-
dents on how to get started in fashion design, as well 
as pointers on career progression. Student reaction to 
the teleconference was very positive. Not only could 
they see examples of Mr. Hilfiger's clothing designs on 
the VIS television monitor during the audioconference, 
but also they could discuss his design techniques and 
marketing strategies. One student summarized the 
teleconference as a "once in a lifetime chance to talk 
to a pro:' 
Audioconferencing is not just an attempt to enter-
tain students. Bringing outside expertise into the class-
room to discuss issues reinforces the teacher's role by 
applying real-world examples to lecture material. Dr. 
James Green, Professor of Secondary Education, has 
used audioconferencing to present opposing view-
points on such topics as religion and public education, 
and strategies for school reform. On one occasion, Dr. 
Green's students on the Muncie campus were linked 
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with experts in Indianapolis, Indiana, and Lexington, 
Kentucky, and were able to hear two sides of an issue. 
Students asked questions of participants and listened 
to experts' opinions. Graphics displayed on the VIS 
television monitor outlined key elements of each 
guest's position and kept students focused on the dis-
cussion. With the conference call capability of today's 
telephone systems, the number of participants in a 
classroom audioconferencing situation is unlimited. 
Dr. Fred Woodress, Assistant Professor of Jour-
nalism and the Society of Professional Journalists' 
Distinguished Journalism Teacher for 1993, is an avid 
user of audioconferencing. In his Honors Colloquium 
on Criticism, Dr. Woodress has invited many journal-
ists, including Associated Press (AP) bureau chiefs, to 
discuss the journalism profession with students. 
Guest speakers can oftentimes challenge stu-
dents to think beyond their daily lectures and focus on 
the future. In his English Education course, Mr. Gary 
Pavlechko invited a national award-winning teacher 
from Pennsylvania to talk via telephone to his class on 
the subject of integrated language arts instruction. Mr. 
Pavlechko's guest explained several projects, but more 
importantly, challenged the Ball State students to 
begin thinking about ways in which they could chal-
lenge their students in the years ahead. "I was amazed 
at the level of interest shown by my students during the 
audioconference," said Pavlechko. "The English 
Department's support of this technology has also been 
encouraging ," he added. 
The use of audioconferencing at Ball State is not 
limited to just a few departments, it's university-wide. 
The Video Information System staff conducts several 
seminars each year to explain the technology and 
demonstrate the use of the equipment to faculty and 
staff. One professor who attended a seminar now uses 
audioconferencing on a regular basis. In her graduate 
course in Nursing Administration, Dr. Connie Rowles 
wanted to discuss computer technology in nursing, a 
constantly changing field . Several weeks prior to her 
class she contacted a medical software designer to 
speak to the nursing class. Students preplanned their 
questions and discussion points; what followed was a 
far-ranging dialogue on topics including ethical and 
legal issues of computer use, and the health care cri-
sis in America. According to Dr. Rowles, "preplanning 
is important; this isn't something you do on the spur of 
the moment if you want to adequately meet course 
objectives." 
Faculty and staff interested in audioconferencing 
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technology have several options in equipment choice. 
Small external speakerphones costing under $50.00 
usually lack the amplification necessary for typical 
classrooms, but would be adequate for use in small 
offices or seminar rooms. These units generally tend to 
support only half-duplex, or one-way-at-a-time voice 
transmission. Units such as the portable Polycom 
SoundStation, which is used in Ball State's Center for 
International Programs, have been designed with larg-
er conference rooms and classrooms in mind, and 
cost about $1 ,200.00. They support full-duplex trans-
mission, have built-in dialing keypads, and have exter-
nal audio jacks to permit recording. Shure's ST-3000-
AR unit, though on the heavy end of portability, is ideal 
for any room including small auditoriums; it has excel-
lent fidelity, muting capability, and supports full-duplex 
audio transmission. The St-3000-AR, which retails for 
$3,495.00, has been used in many Ball State audio-
conferencing applications. 
Other costs associated with audioconferencing 
are minimal. Although day-rate long distance tele-
phone charges are higher than evening and night 
rates, a 30-minute call to anywhere in the country is 
still an inexpensive venture. Some states have 
installed long distance telephone networks which 
allow flat-rate billing for calls between selected cities. 
One example is Indiana's State Universities Voice 
Network (SUVON) which connects over 80 campus 
locations throughout the state. Faculty also have the 
option of contacting individuals within the local calling 
area at no additional charge, or relying on toll-free (1-
800) numbers. 
Audioconferencing can and does open possibili-
ties beyond the teacher-student interface. In addition 
to helping faculty supplement instructional content, 
audioconferencing can help administrators deal with 
costly teacher inservice training requirements. Audio-
conferences with state education officials, textbook 
authors, teachers in other school districts, or well-
known lecturers are just a few options open to school 
officials trying to develop cost-effective training pro-
grams. 
More Ball State faculty are using audioconferenc-
ing than ever before. It has proven to be one of the eas-
iest technologies for faculty to employ, and one of the 
more meaningful for students. Its ability to bring outside 
expertise into the classroom, to provoke discussion, 
and to challenge students are but a few positive rea-
sons to consider its use in any educational setting. 
Computerizing Your Lessons 
In One Hour Or Less! 
The "Computer Tutor" Alternative 
Jerry Debenham and Gerald Smith 
In the Fall of 1990 we were asked by several large 
school districts in Utah to help them find an authoring 
system which would let teachers with minimal comput-
er experience develop computer aided instruction for 
their classes. After consulting with teachers and 
administrators, we developed the following design cri-
teria for an authoring program that would meet the real 
needs of teachers: 
1. The authoring system needs to be very easy for 
teachers to learn and use with their students. Teachers 
with little or no computer experience should achieve 
mastery of the software in three hours of training or 
less. 
2. One hour of meaningful, computer-aided 
instruction should be created in one hour or less of 
input by the teacher. The instructional design format 
should be fully automated so that all the teacher needs 
to do is enter the content. The lessons created with the 
software would then be based on the latest research in 
instructional design and cognitive learning. The 
instruction would be fully interactive and individualized 
to the needs of each student. 
3. The software should not replace the textbook 
and the teacher, but reinforce and individualize 
lessons being taught in the classroom. Rather than 
being primarily presentation oriented, it should be prin-
cipally interactive. The software should assist the 
teacher by individually tutoring the materials in the 
textbook. 
Jerry Debenham holds a Ph.D. in Foundations of Education and 
has been an adjunct professor in the Department of Education at the 
University of Utah, Salt Lake City, UT. He now consults on educa-
tional software and specializes in computer modeling and the appli-
cation of computer models to decision analysis. He designed both 
the Computer Tutor and Robo Tutor programs with Gerald Smith. He 
has presented many workshops, training programs, and courses on 
educational technology. In addition, he has lectured at numerous 
professional association meetings and published articles on the 
educational uses of computer software. 
Gerald Smith is an Associate Professor in the Department of 
Sociology at the University of Utah. He has been a faculty member 
since 1969, serving as Director of the Criminology Program. He 
holds a Ph.D. in criminology from the University of California, 
Berkeley. In 1972, he began work with Jerry Debenham on the 
development of computer decision assistance models. Since 1978, 
he has done extensive work in educational technology, developed 
the Computer Tutor and Robo Tutor programs with Jerry Debenham, 
conducted workshops and training programs, and taught courses on 
computer aided instruction. Further he has lectured at numerous 
professional association meetings and published articles dealing 
with his research on using computer models for instruction. 
4. Student progress records should be automati-
cally monitored by the program with easy access by 
both the student and the teacher. The teacher should 
not be required to design any of the individual or group 
record keeping or analysis functions. 
5. The program should automatically produce ran-
dom review lessons of course content. Successful stu-
dent testing of each lesson should be gauged on mas-
tery of the lesson's content and students should be 
able to retest as needed to achieve mastery. The soft-
ware should also produce random written tests in mul-
tiple formats for the teacher's use in the classroom. 
6. It should be easy to put the lessons developed 
by the teacher on diskette and have students take 
them home as part of their homework assignments. 
The software should run well on inexpensive comput-
ers that can be purchased for under $500, the cost of 
most televisions. This should make computer aided 
instruction available to most families. 
Limitations of Multimedia Authoring Software for 
Use by Teachers 
There are several very well designed multimedia 
authoring programs that are often used for instruction-
al design. The most elaborate and favorably reviewed 
are "lconAuthor" by Aimtech Corp., ''ToolBook" by 
Asymeterix Corp., "Authorware Professional" by Au-
thorware Corp., and "Quest" by Allen Communications. 
Each of these programs allows sound, graphics and 
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animation to be included in the lessons. After reviewing 
and testing these programs, we discovered that 
although these were excellent systems when used by 
trained teams of instructional design experts, they were 
not suitable for use by classroom teachers for the fol-
lowing reasons: 
1. All of these multimedia authoring programs are 
fairly difficult to learn, even by individuals with good com-
puter skills, and generally require at least 100 hours or 
more of training to achieve mastery. After trying to teach 
one of these programs to teachers in a large district, we 
found that very few teachers have either the time or incli-
nation to learn these multimedia programs. 
2. The creation of one hour of meaningful instruc-
tion typically requires 1 O to 50 hours of development 
with these multimedia programs. There are several rea-
sons for this. The instructional design format, interac-
tive testing, and record keeping functions are not pre-
designed into the system and must be created by the 
instructional designer. This is very time consuming and 
often confusing for a teacher lacking instructional 
design skills. The inclusion of pictures, sound, and ani-
mation requires not only considerable development 
time, but also somewhat separate skills than standard 
instructional design. It is difficult and very time con-
suming for teachers to put all the desired components 
together into a lesson. Since most teachers realistical-
ly do not have the time or skills required, few lessons 
are computer automated by teachers with these 
authoring programs. 
3. We found that the multimedia software can be 
programed to produce random review interactive tests 
and student records; however, they are not prepro-
gramed to do this. They are largely graphic presenta-
tion systems that can only be used to create computer 
aided interactive instruction with considerable effort. 
Since these multimedia software programs have no 
instructional design formats built into them, they are 
very flexible in capability, but also much more difficult to 
use by teachers. 
4. Not only is multimedia software difficult to learn 
and program, but research indicates that multimedia 
extensions are not required or even necessarily desir-
able for most instructional materials which the majority 
of teachers want to automate. Teachers generally do 
not want software designed to replace them or their 
textbooks. They usually want and need software to indi-
vidually tutor the materials they are teaching in the text-
book and the classroom. They want to use instruction-
al software to teach vocabulary, concepts, writing, and 
math. None of this requires multimedia presentations. 
In fact, even if a picture were available, most concepts 
can be more effectively learned without presenting a 
picture. Charles West, after an extensive review of 
research on imagery in his text, Instructional Design, 
concludes that after ages eight to ten, " ... the better 
technique is to encourage students to form their own 
images." (page 179) 
5. In consulting with educational administrators, we 
learned that putting entire courses on the computer is 
usually not a practical or even desirable objective. 
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Schools rarely have the facilities to handle the exten-
sive computer time required by students to learn all the 
material. Knowledge and information can be conveyed 
much more cost-effectively with textbooks than with 
computers. The most practical use of the computer is 
for interactive tutoring of the content from the class-
room and textbooks. This requires much less time and 
equipment than multimedia full course lessons. The 
textbook will remain the principal source of knowledge 
conveyance for many years to come. 
6. Since we found that multimedia lessons are too 
difficult and time consuming for teachers to develop, 
the alternative is to purchase expensive instructional 
packages designed by content experts. These pack-
ages are generally designed to replace the teacher 
rather than to supplement what he/she is teaching in 
the classroom. This trend further puts instructional 
design into the hands of the "experts" and makes 
teachers feel threatened and less competent, rather 
than assisting them to become knowledgeable instruc-
tional designers themselves. This approach stifles 
teachers creativity and motivation rather than stimulat-
ing it. 
7. Few of the lessons designed with the multimedia 
software can be realistically put on diskettes and taken 
home by students as homework assignments. The 
lessons are too large to fit on diskettes and require 
extensive support hardware and software that is not 
available in most homes today. There is considerable 
interest by teachers and administrators in getting par-
ents more involved in the instructional process. One of 
the best ways of doing this is to use home computers 
in tutor instructional content. During the summer break, 
students can also review the major ideas and concepts 
they learned in the computer assisted courses during 
the school year as a way of better preparing them for 
the next grade. But such instructional software must be 
easily transferred and able to run on most older com-
puters. Since multimedia software requires very expen-
sive computers (from $2,000 to $4,000) to operate, 
very few schools and families will be able to afford its 
limited benefits. 
Table 1 . compares the four multimedia systems 
with real teacher needs as identified by our survey. 
This review convinced us that the multimedia 
approach, and the authoring packages designed to sup-
port these systems, did no meet the criteria for practical 
use set by teachers. The multimedia systems are pre-
sentation oriented. Teachers want systems that are fast 
paced, individualized, and interactive. Although the mul-
timedia systems have interactive capabilities, they must 
be designed into the lessons and are not automatic or 
predesigned into the program. Most of the features 
teachers want either cannot be constructed in the multi-
media systems or require considerable skill and time to 
implement. Multimedia lessons may be exciting to look 
at, but can not be realistically designed by classroom 
teachers in the time frames available, or used by student 
on most home computers. Purchasing multimedia pack-
ages is generally not cost-effective and reduces both 





Training time needed to fully use 
Time needed to create 1 hour lessons 
Incorporates the cognitive strategies 
Unlimited Run-time use in schools 
Can be taken home by students 
Automatically creates matching exercises 
Automatically creates recall exercises 
Automatically creates essay exercises 
Automatically creates helpful hints 
Automatically creates printed tests 
Automatically keeps student records 
Automatically keeps response records 
Automatically provides feedback 
Automatically searches student records 
Automatically creates review lessons 
Automatically reorders events 
Automatically creates student profiles 
Automatically tracks student usage time 
Supports random number math problems 
Supports multiple lesson record searches 
Supports reading back records from 
student diskettes used at home 
*Does not apply to "Quest" 
The "Computer Tutor" Alternative 
The above limitations in the multimedia authoring 
systems led us to design a new authoring system for 
use by real teachers that meets THEIR specifications, 
rather than the specifications of computer hardware 
designers, which seems to be the principal orientation 
of the designers of multimedia systems. 
Teachers said they wanted a system in which they 
need only to enter their instructional concepts. Ideally, 
this should take a teacher on 20 to 30 minutes for each 
hour of student instruction. The software should create 
the presentation, interactive exercises, student 
diskettes, random reviews of multiple lessons, and do 
all the record keeping. It should even create and print 
random tests in matching, recall, multiple choice, and 
essay formats. So teachers can show parents their 
children's progress, the software should produce indi-
vidual profiles of what the child has learned in any 
combination of lessons. 
We spent a year working on the development of 
this software and had it ready for testing in the fall of 
1991. We asked instructors (from 2nd grade teachers 
to college professors) to try the system to see if they 
could create new lessons easily and quickly enough to 
make the system practical to use. We asked them to 
evaluate the interactive tutoring approach to see if it 
Teacher Multi-Media 
Needs Systems 
640K 3-4 Megs* 
8086+ 386+* 
DOS 3.0+ Windows* 
3 hours 100+ hours 




















met their instructional objective of reinforcing materials 
taught in both the classroom and the text. 
We received numerous suggestions for improve-
ment from teachers who wanted features to make the 
software capable of handling complex concepts and 
essay-type questions. Changes were made in the sys-
tem and much more testing was done. This resulted in 
positive feedback from instructors concerning ease 
and practicality of use and effectiveness in teaching. 
The result is an authoring system which realisti-
cally allows a teacher, in less than a half hour, to cre-
ate computer-automated, interactive tutoring of his/her 
instructional content. It is not a multimedia presenta-
tion full of animation and graphics. It is a series of 
interactive exercises based on such cognitive learning 
strategies as chunking, frames, concept maps, and 
rehearsal to teach the lessons. It automatically 
includes a presentation for showing what is to be 
learned, practice exercises for initially learning the 
conceptual materials, and testing in matching, recall, 
and essay formats. It is fully individualized to the needs 
of each student. Items are added or dropped and diffi-
culty levels are modified according to how well a stu-
dent performs. The software keeps records of student 
achievements and produces student profiles. It runs on 
most inexpensive DOS based computers. A student 
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version of the program can be easily produced by the 
teacher for use on home computers. 
In public school testing, we found that parents 
enjoyed the opportunity to have computer lessons at 
home to reinforce what was being taught at school. 
Administrators felt that getting computer instruction into 
the home should be a principal goal of any instruction-
al software development. This is quite a different than 
the more prevalent approach of involving parents only 
within the schools. When the parent comes to the 
school , he/she works as an aid to the teacher who is 
the authority figure. By reversing this process and tak-
ing instruction form the school into the home, it is the 
parent who is the authority figure on the development 
of the child and it is the teacher who comes as the aid 
in the form of the computer software. This reversal 
encourages parents to take greater responsibility for 
the educational development of their children and as a 
result works to strengthen the family rather than further 
weakening it. 
Feedback from the parents has been very positive. 
One letter received by a 2nd grade teacher stated: 
"This year has been a terrific year for Jack. He's 
been pushed to meet challenges and to develop in 
many areas. We thank you for going the extra mile with 
him and your entire class. The computer program was 
great! ... " 
Another parent commented: 
"By adding computer reviews of your lessons, you 
have really challenged our child and made him learn 
much more than he would have otherwise. 
In a survey of 2nd grade children, the following 
questions resulted in these responses on a scale of 1 
to 5, where 1 means NO and 5 means YES: 
"Do you like using the computer to help you learn?" 
The average score was 4.7 
"Have you learned the material better on the com-
puter? 
The average score was 4.8 
Asked if they would like to learn more things on the 
computer, such as math facts, every child except one 
said YES. 
We also found that instructors preferred computer 
individualized tutoring of what THEY were teaching in 
THEIR classes to packaged, often fancier multimedia 
systems which replaced them as the instructors. One 
teacher using Computer Tutor stated: 
"I set a goal to make a significant contribution to the 
children in my classes by designing and developing com-
puter lessons which would simulate an individualized par-
ent/child interaction for teaching such factual content as 
vocabulary, reading, and math skills. Furthermore, I want-
ed to introduce my lessons into the home and help the 
parents. My informal research has convinced me that I 
have achieved these goals and that there have been very 
significant increases in student learning and retention. I 
am extremely pleased with the results." 
We found "Computer Tutor" sufficiently flexible as a 
teacher authoring system that it could be used through-
out the public school system. Since we are associated 
with the university, we also wanted to find out if the pro-
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gram could be used at higher education levels for both 
regular and independent study courses. 
We developed 14 different "Computer Tutor'' cours-
es at the University of Utah and tested them with over 
3000 students. A survey of students in five of the 
largest classes requiring the use of the software lead to 
the following conclusions: 
1. Most students (between 84% to 90%) believed 
that "Computer Tutor'' improved their learning of the 
material compared to using the text alone. 
2. Most students (88%) had no problem operating 
the "Computer Tutor'' program, and over 99% found the 
program easy to operate. 
3. Most students would take additional Computer 
Tutor classes. 
4. Most students (over 90%) would like to use 
Computer Tutor to help prepare for inclass midterms 
and finals. 
5. Most to the students (over 95%) agreed that 
using the computer to learn key terms and concepts is 
a more efficient way of learning than reading the text 
alone. Over 85% also said they were more likely to 
study class materials when using the computer than 
when using the text alone. 
All comments from students, however, were not 
favorable: 
6. Computer access on campus was a problem for 
30% to 50% of the students. 
7. Most students at the university are not required 
to achieve a very high level of concept mastery. 
However, "Computer Tutor'' leads them through exercis-
es which requires 90% or better mastery ("A" level) . It 
is therefore little wonder that about 50% of the students 
complained about the amount of homework based on 
the software. 
8. Students are not generally required to do much 
writing in most classes. Since "Computer Tutor" 
required and graded 3 to 5 essay questions per lesson 
and a typical course has 15 to 20 lessons, there was 
some complaint about the amount of writing required. 
Even so, more than three quarters indicated that the 
essay mode helped them better understand and use 
key terms and concepts found in the textbook. 
Our testing in the public schools and at the 
University of Utah revealed both the expected and 
unexpected results. As expected, the program's ability 
to individually tutor and retest until the student achieves 
mastery resulted in students learning more than under 
traditional systems. Also, as expected, parents appreci-
ated the system and enjoyed playing a more active role 
in the learning process. 
We did not expect, however, that teachers, when 
designing instructional lessons in advance, would 
make them more difficult and expect students to learn 
more than they would otherwise. Numerous concept-
building and essay questions were added which are not 
normally required in regular assignments. The overall 
result is that courses are typically more difficult, mas-
tery levels are much higher, and students are reluc-
tantly learning more. 
In summary, the fad in computer instructional 
development is multimedia. Numerous companies are 
competing to see who can utilize the latest computer 
technology, turning instructional development into a 
contest of who can best simulate Nintendo for instruc-
tional purposes. Since computer hardware design is 
continuingly being improved, the multimedia authoring 
packages are always competing to see who can best 
utilize the enhancements. In practice, the schools are 
forced to always buy the most expensive and latest 
technology. This makes this technology inaccessible to 
most schools and virtually all children at home. It is a 
never ending, no-win race. But is this really where we 
want to go? Is the driving force behind innovation 
technological capabil ity or human need? Multimedia 
software is being driven by technology and the conse-
quence is instructional system which are designed to 
replace both parents and teachers. Is this really what 
we want? Or is it software which enhances the capa-
bilities of teachers and brings the responsibility of 
learning into the home and thereby strengthens the 
family? 
Our initial research indicated that what is being 
offered by the multimedia software systems is not what 
most teachers need. What they are asking for are sys-
tems to do much less and much more. Many multime-
dia capabilities are not only unnecessary for teachers' 
purposes, but in fact detract from the teaching of pre-
sented material. And yet, some of the most basic 
needs in teaching material efficiently are lacking in 
multimedia software. What teachers need is a system 
that automates the instructional design processes so 
all they have to do is enter the concepts they want to 
teach . With all other "non-teaching" functions accom-
plished by the software, the teachers remain not only 
the designers, but also the masters of the process. 
COMPUTER TUTOR is the result of this effort. 
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Printing Technology: 
Presses, Concepts, and Computers 
Michael L. Reed 
The printing and publishing industry is experienc-
ing increasingly rapid changes to its time-honored 
technologies. The influence of digital computing has 
affected all levels of printing technology. Photography 
is going digital, image assembly has been computer-
ized for some time, and computer consoles are being 
utilized to assist operators of all sizes and kinds of 
presses. 
Printing education must follow these technological 
events. While state of the art technology may be an 
unobtainable reality, concepts, theories and basic 
technology are the basis for a strong curriculum. 
Critical thinking and problem solving techniques can 
be coupled with accessible technology to provide stu-
dents with the flexible knowledge necessary for career 
security in the 21st century. 
The printing and publishing industry is an old yet 
changing one that was built on tradition and focuses 
on the future. The points, picas and leading that are 
found in most desktop publishing programs today orig-
inated from Johann Gutenberg's typographical work in 
the years prior to Columbus reaching the Americas. 
Along with these traditions, we find an industry grasp-
ing for the new digital tools and techniques of the 
twenty-first century. While we must respect and honor 
history, printers also must embrace the future and its 
changing technologies with passion. At a recent out-
look conference for printing managers on the impor-
tance of electronics to printing, Roy Linn Lucket, chair 
of the Printing Industries of America and CEO of 
Nashville-based NEC, advised attendees to "get on 
the digital train or you are going to get left behind." 
(American Printer, 1994) 
While it took almost four hundred years for 
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Gutenberg's casting of metal movable type to become 
mechanized, in the past ninety years we have seen the 
emergence of numerous new technologies including 
photo offset lithography, and digital imaging. Some, 
including Linotype and phototypography have come 
and gone. Furthermore, both the Macintosh computer 
and the concept of desktop publishing will be only ten 
years old in 1994. 
Today's printing industry that utilizes the tradition-
al methods of lithography, gravure, relief, screen and 
electrostatic printing is strongly influenced by digital , 
desktop computing technologies. Many presses are 
capable of transferring digital images directly from 
computer to paper. 
Tomorrow's publishers will most likely be dealing 
with paperless printing. With diminishing resources, as 
well as an emphasis on waste reduction and recycling, 
the future will bring words and images to us in formats 
substantially different from those we view today. 
Sociologist Lauren H. Seiler (1992) predicts that 
books, magazines and newspapers are doomed to the 
digital medium, for it will be far more efficient, eco-
nomical, and ecologically responsible to publish elec-
tronically on disks, networks, and other interactive 
multimedium. 
Today's emerging printing technologies utilize dig-
ital computers to provide images for exposing film and 
plates both on and off the press. In addition, assem-
bled digital images may be transferred directly to 
paper on machines such as Xerox DocuTech system 
which incorporates finishing techniques as well. 
Canon's CLC 500 electrostatic copier can produce full 
color, 11x17 images from digital, encapsulated post-
script (EPS) files at prices that are very competitive 
with traditional process color printing. The Heidelberg 
GTO-DI utilizes a Macintosh based workstation as the 
tool for on-press, laser diode platemaking as part of a 
system for process color printing. Another integrated 
digital offset press system, the E-Print 1000 which has 
been introduced in the past year by Indigo, uses liquid 
electrostatic ink technology for printing up to six colors 
on both sides of the sheet. The European-based com-
panies AGFA and Xeikon have teamed up to configure 
the DCP-1 dry electrostatic toner oriented imaging sys-
tem with the Chromapress for four color non-impact 
web printing. In the United States, Xeikon has selected 
AM Multigraphics as a distributor for their presses. 
Joining the printing revolution is the electronic giant, 
Sony. In presenting their own digital imaging system, 
Sony has announced a new machine, Gravuan, that 
will utilize digital photography for imaging plastic 
gravure plates to be used in the two-color printing unit. 
It is apparent that recent trends in the printing and 
publishing industries are emphasizing a merging of 
press and prepress technologies. For the most part, the 
actual printing technologies, lithography, gravure and 
electrostatic and relatively unchanged. However, the 
digital, desktop computer has become the common 
denominator for image generation and transfer with full, 
process color as the norm. 
As we recognize the dominance of digital technol-
ogy in the prepress area, we must also be aware of 
new areas of interest in the reproduction processes. A 
recent PIA Quarterly Market Survey (1993) indicated 
that a significant number of printers are looking to new 
processes for distributing images. Four percent of the 
survey respondents indicated that they are publishing 
CD-ROMS while almost twenty percent were contem-
plating the move. In addition, almost fifteen percent 
indicated that they are or are thinking about producing 
software. Approximately five percent of the printers 
indicated an interest in video production. Printers and 
publishers of the late 1900s are becoming the produc-
ers of digital, multimedia based visual communication 
materials. 
The technology of printing is continuing to change 
at an ever increasing velocity. With the accelerating 
speed of change and the cost of current technology's 
tools, where does one turn? What is a printing educa-
tor to do? 
J. Michael Adams and David D. Faux (1982) note 
that ''technology is not a physical object or living being. 
It is a group of ideas created by people to meet human 
needs." Basically, computers and presses are the tools, 
while technology is really the collection of ideas and 
concepts that direct the use of tools. It becomes impor-
tant then, to focus on ideas and utilization of concepts 
in teaching current technology. The educator must 
learn to utilize available tools for teaching within the 
realm of current concepts and ideas, for few education-
al institutions will be fortunate to have the most current 
technological tools in their classrooms. 
The process camera and film may go the way of 
the dinosaur and stripping will become more comput-
erized, but printing concepts are still the basis for 
reproduction. Leading, trapping and density are among 
the concepts derived from history that continue to influ-
ence computer operation. In addition, while new tech-
nologies enter the reproduction arena, printing presses 
remain an important reproduction tool. However, com-
puters become the focus. A press operator entering 
today's job market must expect that the presses they 
will operate will be computer-controlled very soon. 
Photographic images once shot on a process camera 
are being scanned in and output to film and plates dig-
itally. A high level of computer competency had become 
a necessity for students seeking employment in the 
rapidly evolving printing industry. 
Educators have become responsible for providing 
a level of computer literacy beyond that of game play-
ing, word processing, and number crunching. Drawing 
and painting digitally have become part of a computer 
core along with file management, image importing, 
manipulation, and exporting skills. Learning how a 
computer "sees" and uses advanced color theories 
including identification, viewing, reproduction, and cali-
bration has become a must. Printing students will need 
to be able to work across the Macintosh, DOS, and 
Windows platforms. In addition, they must be capable 
of dealing with peripheral devices such as scanners, 
CD-ROM readers, and imagesetters. An understanding 
of how all of these tools relate to printing presses and 
copiers cannot be avoided. The graphic arts student 
must be able to analyze, problem solve, communicate, 
and use critical thinking skills for creating and repro-
ducing digital images with traditional printing equip-
ment. 
New technology usually carries an expensive price 
tag that educators cannot always afford; as a result, 
new tools are not always found in the printing class-
room. But they need not be. Current tools are desirable 
when available, but it is the concepts that are impor-
tant. While a lab full of new power PCs would be ideal , 
concepts can be taught on a Mac Plus or a cloned 286 
running older versions of software including 
Photoshop, Freehand, and QuarkXPRESS. Remem-
ber, technology is " ... not a physical object... is is a 
group of ideas ... ". It is known as well, that the better and 
bigger the press, the better the print quality, but given 
the emphasis on change, a small offset press has the 
potential for teaching concepts as well. Furthermore, a 
lab without printing presses should not be a reason for 
avoiding printing technology, for we are seeing an 
increased use of both single and full color copiers in 
the digital imaging field. We can, and should, expose 
students to imaging technology by encouraging the use 
of service bureaus and quick printers as a source of 
image output, for as the industry becomes more and 
more specialized, the existence and use of these type 
of agencies becomes more relevant. 
Besides the technology of imaging and printing, 
several other concepts and issues have become impor-
tant to this industry. Despite the emphasis on zero pop-
ulation growth several years ago, our planet continues 
to grow and become more crowded. While graphic 
communication is important to these masses, in its 
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existence, printing creates new problems. Dwindling 
resources, increased waste and pollution coupled with 
exhausted space for landfills has caused resource and 
waste management to become important concepts for 
printers and students of printing. Ethics have become 
a concern as well, for with digital technology comes 
the ability to copy and reproduce images freely, though 
not always ethically or legally. Along with lost royalties 
through illegal use of other's images, it has been esti-
mated that close to $9 billion of potential sales has 
been lost by U.S. software developers by the illegal 
distribution of software (Associated Press, 1993). The 
imaging student needs to become aware of the effects 
of the indiscriminate use of images and software. 
Furthermore, copyright laws are being questioned and 
revised on a regular basis and while society may leg-
islate laws, it is only capable of teaching ethics. The 
curriculum for today's graphic arts classroom must 
deal with the ramifications of these new issues. 
Students can succeed if given access to older 
tools and newer, advanced ideas and concepts. Yes, 
they will probably advance quicker if trained on tools 
util izing state of the art technology, but change and 
being able to deal with it is a factor. The printing and 
publishing industry has changed more in the past fifty 
years than it did in the previous five hundred. Students 
must be able to change too, or they will go the way of 
the Linotype operator, but in a much shorter time 
frame. While concepts applied to older equipment are 
part of an important education for many students, 
some environments may demand current tools . 
Consequently, it is important to analyze the goals of a 
program to determine students' specific needs. For 
instance, in a high school setting, a general overview 
of printing concepts on older equipment maybe very 
logical , especially if the student is planning to pursue 
additional education in a more technically specific set-
ting . However, if a program caters to students who will 
be directly entering the industry of equipment opera-
tors, then current tools carry more importance. In all 
settings, critical analysis and thinking skills are neces-
sary for students' long term success. 
We must provide today's printing students with a 
solid core of time-tested skills involving traditional 
skills and tools, along with the ability to utilize modern 
technology for adapting to current trends. One must 
understand lithography, gravure and electrostatic print-
ing in order to provide electronic prepress support for 
those presses. Press operators, in turn, must not only 
understand digital technology, but be also capable of 
using computers to drive their presses. Furthermore, 
based on today's projections, those entering careers in 
the printing field will probably need to adapt to more 
change in the next decade than the entire industry 
changed in the past century. 
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In 1895, the Eastern Illinois State Normal School was established. 
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